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Abstract
Objectives: We aimed to determine the incidence of women's breast cancer in Italy without using
statistical approximations.
Methods: We analyzed the national hospitalizations database at the Ministry of Health to calculate the
number of major surgeries in Italian women (mastectomies and quadrantectomies) due to breast cancer
between 2000 and 2005, overall and by age groups (<44, 45–64, 65–74 and ³ 75 years old).
Results:  Over the six years examined, an overall number of 100,745 mastectomies and 168,147
quadrantectomies were performed. A total of 41,608 major surgeries due to breast cancer were
performed in the year 2000 and this number rose to 47,200 in 2005, with a 13.4% increase over six years.
Conclusion: by analyzing the hospitalizations database concerning major breast surgery, incidence of
breast cancer in Italy was found to be 26.5% higher than the official estimations which have been computed
using statistical models (namely 47,200 vs. 37,300 cases in year 2005).
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Introduction
Women in Italy account for 30 out of 59 million inhabit-
ants, thus representing more than 50% of the entire pop-
ulation [1]. According to the Italian National Institute for
Statistics (ISTAT), women's life expectancy at birth
increased by a rate of 4 months per year from 1950 to
2002, reaching 86.6 years. This value is estimated to rise
up to 87.4 years by 2010 [1]. After cardiovascular diseases,
tumors represent the first cause of death among women in
Italy, each year killing 119 and 38 per 10,000 women in
the 55–74 and ³ 75 age groups, respectively [2,3]. Breast
cancer is the leading tumor among women in Italy [1].
The risk of developing breast cancer is related to a number
of factors including the events of reproductive life and life-
style factors that modify endogenous levels of sex hor-
mones [4]. Diet has been also found to play an important
role in the etiology of breast cancer [5]. Official data from
the Italian Ministry of Health have estimated the total
breast cancer incidence at 37,300 new cases in year 2005,
with an overall prevalence of 416,000 cases (women liv-
ing with the cancer) [6]. The incidence per age group was
estimated to exceed 100 new cases every 100,000 women
³ 40 years of age, rising up to 200 new cases and over 300
cases in the ³ 50 and ³ 60 year-old groups, respectively
[2,7]. The number of deaths due to breast cancer in the
Italian female population represented about 18% of the
total cancer mortality rate in 1998, but the mortality rate
has been reduced by 20% in the last 10 years [2,7]. In the
year 2008 a total of 11,000 deaths were attributable to
breast cancer among Italian women [2].
Until now, official epidemiological data concerning the
incidence of breast cancer in Italy have been computed by
using a statistical model (MIAMOD, Mortality-Incidence
Analysis MODel), which represents a back-calculation
approach to estimate and project the morbidity of chronic
irreversible diseases, starting with mortality and survival
data [6,8,9]. This kind of approach is justified in light of
the need to evaluate the incidence of all tumors, but may
underestimate the incidence of breast cancers, since many
of the deaths occurring at home or in hospital settings
could be attributed to cardiovascular causes on the statis-
tical forms filled out by physicians. The availability of
accurate incidence data concerning breast cancer is of par-
ticular relevance, due to the need to evaluate the progress
achieved through preventive screening campaigns. In this
study, we aimed to determine the incidence of breast can-
cer in Italian women, by using an alternative methodol-
ogy that avoids statistical models, in order to obtain data
which could more closely reflect reality, through the anal-
ysis of performed surgical procedures. This methodologi-
cal approach has never been used in analyzing cancer
incidence; however it has already been validated in stud-
ies carried out in Italy [10-17], Germany [18] and France
[19] concerning other surgical procedures, which aimed
to evaluate incidence of osteoporotic fractures, myocar-
dial infarctions and heart failure.
Materials and methods
Information concerning all hospitalizations occurring in
Italian public and private care setting are registered in hos-
pital discharge records, which are collected at the Italian
Ministry of Health (national hospitalization database,
SDO). These information are anonymous and include
patient's age, diagnosis, procedures performed, and the
length of the hospitalization. Thanks to the availability of
this huge database, we hypothesized to overcome limita-
tions of the MIAMOD model in estimating the burden of
breast cancer. Therefore, we analyzed the national hospi-
talization database (SDO) maintained at the Italian Min-
istry of Health between 2000 and 2005 (the latest year
available for consultation) searching for mastectomies
and quadrantectomies, the main surgical procedures per-
formed in case of breast cancer. We assumed that the
number of these procedures closely reflected the number
of new breast cancers (namely the incidence) as it is man-
datory a very short time between tumor diagnosis and sur-
gery (no more than 30 days) [20,21].
The assumptions concerning the weakness of the
MIAMOD model in evaluating breast cancer burden and
the possibility to better estimate the real incidence by
computing the number of surgical procedures have been
accepted by a panel of expert epidemiologists, surgeons,
oncologists and radiologists (co-authors of this article)
before starting the study. We have reported all cases of
women who underwent major surgery (mastectomies and
quadrantectomies) due to breast cancer. Therefore, it is
possible that we computed twice some patients who
underwent two operations in the same year, and there is
the possibility of having considered some new incidental
cases diagnosed in the year preceding the time of the oper-
ation (i.e. during the month of December). However, this
effect was considered to be minimized because of the
short time elapsing between diagnosis of breast cancer
and surgery [20,21], and when looking at the overall
number of surgical interventions performed over the
whole period considered (2000–2005), which actually
includes all the new cases diagnosed across the 6 exam-
ined years. Furthermore, the possibility of having com-
puted the same patient two times (major surgical
procedures performed twice on the same person) is a very
uncommon occurrence in our clinical experience, based
on a 1.000 patients clinical setting who underwent breast
surgery at Second University Hospital of Naples.
In the analysis of the national hospitalization database
(SDO), "mastectomy" and "quadrantectomy" were
defined respectively by intervention codes 85.4 (all the
extensions) and 85.22. We considered both ordinary hos-Journal of Experimental & Clinical Cancer Research 2009, 28:86 http://www.jeccr.com/content/28/1/86
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pitalization regimen and day hospital. Tumorectomies,
which represent the elective surgical treatment for mini-
mal lesions (i.e. in situ carcinoma) have been excluded
from this study because a specific code for this procedure
does not exist. However, minimal invasive cancers, which
do not need further surgical treatments other than biopsy,
represent only a small percentage (approximately below
5%) of the overall excision biopsies (intervention code
85.21).
Data were stratified into four age groups (25–44, 45–64,
65–74 and ³ 75 years) and were processed using Stata
(StataCorp, College Station, USA) and Excel (Microsoft,
Redmond, USA) softwares. We performed descriptive sta-
tistical analyses of the incidence in each age subgroup
across the six examined years. The study period (from year
2000 to 2005) was chosen because it reflects the most
recently available nationwide clinical (hospitalization
records) and demographic data. Population data were
obtained from the National Institute for Statistics (ISTAT)
for each of the considered years [1].
Results
A total of 100,745 mastectomies and 168,147 quadrantec-
tomies were performed over six years, resulting in a total
of 268,892 major surgical procedures (Table 1). The over-
all number of surgeries (mastectomies + quadrantecto-
mies) due to breast cancer was 41,608 in the year 2000,
43,443 in 2001, 44,491 in 2002, 45,065 in 2003, 47,085
in 2004, and rose up to 47,200 operations in year 2005,
with a 13.4% increase over six years (Table 1, Table 2,
Table 3). If compared to the official data of the Italian
Ministry of Health, which are based on the MIAMOD
model approximations, there is a difference of about
26.5% regarding the incidence of breast cancers in the
year 2005 (37,300 vs. 47,200 new cases, respectively).
Considering all the six years together, the majority of sur-
gical procedures due to breast cancer were performed in
patients between 45 and 64 years of age (55%; n =
124,241 operations).
The total number of mastectomies went from 17,283 in
the year 2000 to 15,857 in 2005 (with a reduction of
about -8.2% across the six examined years). We observed
in most age groups (45–64, 65–74 and ³ 75 years) a
reduction in the number of mastectomies between year
2005 vs. year 2000, with the only exception of women
aged <45 years old (an age group excluded from national
screening campaigns), where an increase of 7.9% in the
number of mastectomies was found (Table 2). This find-
ing could be related to a late diagnosis of breast tumors in
women aged 25–44, thus requiring disruptive surgery. On
the other hand, there was an increase of 28.8% in the
overall number of quadrantectomies, passing from
24,325 (year 2000) to 31,343 in 2005. The increase of
quadrantectomies was shown in all the four age groups
(Table 3). Even in the youngest age group, quadrantecto-
mies increased more than mastectomies, as a 28.6%
increase (+1517 cases) in the overall number of proce-
dures (mainly quadrantectomies) was found in women
<45 years of age, and accounted for about 15% of the
overall increase observed across the six examined years in
the total number of surgeries.
A total of 38,164 mastectomies and 86,077 quadrantecto-
mies were performed in patients aged between 45 and 64
years across the six years examined, with quadrantecto-
mies increasing by a rate of about 21.0%. Similarly, in
patients aged 65–74 and ³ 75 years old, we observed an
increase of 28.3% (+1537 cases) and 51.5% (+1373 cases)
respectively, concerning the number of quadrantectomies
performed between 2000 and 2005. In table 2 and table 3
we have also shown the percentage of average yearly
increase, and the % increase vs. previous year per each age
group. According to our data concerning major breast sur-
geries, the overall incidence of breast cancer per 100.000
women aged 0–84 years old was 141.80 in year 2000 and
160.85 in 2005, with a 13.4% increase (Table 4). The inci-
dence rate per 100.000 women aged 0–84 years old found
in our study is 72% higher than that provided by official
estimations of the Ministry of Health (93.0 per 100,000
Table 1: Total number of major surgical interventions (mastectomies and quadrantectomies) performed in Italy between 2000 and 
2005 (SDO Italian hospitalizations database)
Age group 2000 2001 2002 2003 2004 2005 Six years total
25–44 5 291 5 694 5 854 6 063 6 674 6 808 36 384
45–64 19 485 20 438 21 130 20 748 21 142 21 298 124 241
65–74 9 671 9 966 10 356 10 145 11 209 10 808 62 155
> 75 7 161 7 345 7 151 8 109 8 060 8 286 46 112
Sub total 41 608 43 443 44 491 45 065 47 085 47 200 268 892Journal of Experimental & Clinical Cancer Research 2009, 28:86 http://www.jeccr.com/content/28/1/86
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women aged 0–84 years) based on the MIAMOD model
for the same year 2005 [6]. According to our data, in
women aged ³ 75 years old, incidence of breast cancer per
100.000 was 208.4 in year 2000 and 241.2 in 2005, with
an increase of 15.7% across six years. Between 2000 and
2005, the increase in the incidence of breast cancer per
100.000 women was +11.7%, +9.3%, and +28.6 in
women aged 65–74, 45–64, and 25–44 respectively
(Table 4). The highest increase in the incidence rate per
100.000 women was observed in this latter age group
(<45 years old), and it is of special interest because it has
been found in a younger population which is not taking
part into screening campaigns at the present.
Discussion
The direct analysis of the national hospitalization data-
base (SDO) allowed us to overcome the limitations
related to the use of statistical models, and particularly
those of the official reports based on model approxima-
tions (i.e. the MIAMOD model). By analyzing hospitaliza-
Table 2: Mastectomies performed in Italy between 2000 and 2005 (SDO Italian hospitalizations database)
Age group 2000 2001 2002 2003 2004 2005
25–44 1 853 1 980 1 914 2 031 2 064 2 000
% increase vs. prev. year - +6.85% -3.33% +6.11% +1.62% -3.10%
45–64 6 705 6 677 6 776 6 197 6 029 5 780
% increase vs. prev. year - -0.41% +1.14% -8.54% -2.71% -4.13%
65–74 4 228 4 160 4 159 3 831 3 786 3 828
% increase vs. prev. year - -6.05% -0.02% -7.88% -1.17% +1.10%
> 75 4 497 4 464 4 604 4 607 4 326 4 249
% increase vs. prev. year - -0.73% +3.13% +0.06% -6.09% -1.77%
Total 17 283 17 281 17 453 16 666 16 205 15 857
% increase vs. prev. year - -0.01% +0.99% -4.50% -2.76% -2.14%
Table 3: Quadrantectomies performed in Italy between 2000 and 2005 (SDO Italian hospitalizations database)
Age group 2000 2001 2002 2003 2004 2005
25–44 3 438 3 714 3 940 4 032 4 610 4 808
% increase vs. prev. year - +8.02% +6.08% +2.33% +14.33% +4.29%
45–64 12 780 13 761 14 354 14 551 15 113 15 518
% increase vs. prev. year - +7.67% +4.30% +1.37% +3.86% +2.67%
65–74 5 443 5 806 6 197 6 314 7 423 6 980
% increase vs. prev. year - +6.66% +6.73% +1.88% +17.56% -5.96%
> 75 2 664 2 881 2 547 3 502 3 734 4 037
% increase vs. prev. year - +8.14% -11.59% +37.49% +6.62% +8.11%
Total 24 325 26 162 27 038 28 399 30 880 31 343
% increase vs. prev. year - +7.55% +3.34% +5.03% +8.73% +1.49%Journal of Experimental & Clinical Cancer Research 2009, 28:86 http://www.jeccr.com/content/28/1/86
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tion database concerning major breast surgery, the
incidence of breast cancer in Italy was found to be 26.5%
higher than the official incidence estimated in year 2005
(the last year examined) by the Italian Ministry of Health.
A full-evaluation of breast cancer incidence would have
required the analysis of tumorectomies. Therefore, our
results should be regarded as conservative.
The improvement of women's compliance to the screen-
ing campaigns could have contributed to reducing the
number of mastectomies across the six examined years as
a result of earlier detection of malignancies. Similarly, the
adoption of proper screening campaigns could have
increased the overall number of surgical procedures due
to breast cancer, as a consequence of a higher number of
new diagnoses [22]. It must be pointed out that one of the
major increases (+ 28.6%) in the number of surgeries
(mainly quadrantectomies) has been observed in women
aged <45 years old., and that we have found an increase in
the number of mastectomies only in this younger age
group, possibly as a consequence of delayed diagnoses. In
the same young age group, it has been observed the high-
est incidence rate of breast cancer per 100.000 women,
thus suggesting the need for an effective screening cam-
paign even before the age of 45 years. However, the
number of quadrantectomies remarkably increased also
in women aged 45–64, 65–74 and mostly in those >75
years, which actually represent the female population cur-
rently invited to screening campaigns, according to the
most recent nationwide studies [23,24]. The 6% reduction
observed between 2004 and 2005 in the number of quad-
rantectomies performed in women aged 65–74 years
(which went from 7,423 to 6,980) should not be regarded
as significant because in the previous two years (2003 vs.
2004) we had found the biggest increase (+17.6%; corre-
sponding to 1109 cases) observed in this age group, with
quadrantectomies passing from 6,314 (year 2003) to
7,423 (year 2004) within only one year.
This study points out the limitations of statistical models
in providing firm data about the incidence of malignan-
cies, because these models are based on ISTAT mortality
rates. Acute mortality rate of breast cancer is supposed to
be around 5% [2,7], while mid-term (1-year) mortality is
estimated to be between 20 and 25% [2,7]. There is the
possibility that a percentage of women who died in hos-
pital or at home as a consequence of breast cancer could
be assigned to another "final" cause of death (i.e., respira-
tory or cardiac arrest) rather than to breast cancer. Given
the continuously increasing trend of breast cancer inci-
dence and costs, effective preventive strategies should also
include actions aimed to remove the primary causes of
these malignancies, such as environment pollution due to
dioxins and other carcinogens.
Conclusion
This study shows that, in the Italian female population,
the number of surgical procedures due to breast cancer
has grown across the six examined years, especially in
women aged less than 45 and over 75 years old, exceeding
47,000 new cases in 2005. Breast cancer incidence in Italy,
when evaluated on hospital database, was 26.5% higher
than the official data provided by the Italian Ministry of
Health (47,200 vs. 37,300 new cases, respectively), which
are based on MIAMOD model approximations (Mortal-
ity-Incidence Analysis MODel). This study confirms that
the use of the national hospitalization database is useful
for estimating breast cancer incidence, even though fur-
ther researches should also deeply investigate the burden
of tumorectomies and evaluate inter-regional differences,
which were not considered in this analysis.
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